The price of fuel oil continues to rise, decreased supplies oil at the other side, both factors increase the interest of researchers to conduct research related to fuel efficiency. Therefore the aim of this study is to improve the efficiency fuel of diesel engine using fuel filter. The method used for the research is testing the most efficient fuel filters made of coil wire coil winding 5,000, the three distinguished from the coil core diameter of 44.5, 28.5 and 17.5 mm in diesel engine. The performance test was conducted from 1,100 rpm to 1,700 rpm, the throttle opening of 30%-60%. The first testing was done by creating a constant speed 1,500 rpm and throttle opening varies from 30% to 60%, further testing is done by varying the rpm start from 1,100 rpm to 1,700 rpm to make constant valve 40% and 60%.
Introduction


The development technologies for saving fuel today mostly utilize performance of permanent magnets. The fuel in the filter is flowed on the permanent magnet. The disadvantage of the permanent magnetic is power decreasing as the time passed. To enhance the functionality of the fuel filter, then used principle of electric magnetic field of the coil wire on tube filter electrified, the electric current is derived from the battery voltage source [1] [2] [3] .
The advantages of this type of filter magnetic force continue to function as long as there is electricity. In the first stage of the research, the core diameter of the coil was fixed while the number of coils, the wire diameter and the engine rotation varies, the results obtained with the filter coil of copper wire diameter of 0.15 mm at high rotation torque 5,500 increased by 8.593%, the average power increased by 10.682% CO exhaust gas decreased by 20.207% and SFC (specific fuel consumption) decreased by 11.805%.
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Bio Savart formula was applied to improve research results. The first stage was making the core diameter coil varies, diameter size of core coil causes the magnetic field generated becomes larger, so the fuel molecules passing through a magnetic field more easily react with oxygen, so that the complete combustion the greater it is [4, 5] .
Therefore the aim of this study is to improve the efficiency fuel of diesel engine using fuel filter a wide variety of core diameter coils used were 44.5, 28.5 and 17.5 mm, then number of coil windings constant 5,000 with a wire diameter of 0.25 mm and testing done on diesel engine.
Material and Method
Material that was used in this research is 0.25 mm diameter copper wire. The method is:
 Making the fuel filter with 0.25 mm diameter copper wire and coil wrapped around a core diameter of 17.5, 28.5 and 44.5 mm.
 The next step is testing the performance of the tools that have been made with the test variable is the electromagnet coil wire diameter of 0.25 mm, the D DAVID PUBLISHING number of windings electromagnet coil 5,000, the variation in the engine turns 1,300, 1,500, 1,700 and 1,900 rpm.
 Gas valve opening is made constant 30%, 50% and 60%. Diesel engine testing is done with a dose of 30 cc of fuel consumption for each engine rotation.
 Source of electric current to the magnetic field is taken from the battery with a voltage of 12 volts.
 Testing is adjusted to predetermined settings in testing diesel engine fuel in Laboratory Department of Mechanical Engineering, Faculty of Engineering, University of Indonesia, Depok. This study uses diesel fuel released by Pertamina. Parameter calculated is the power engine, thermal efficiency, fuel consumption and opacity (black exhaust).
Results and Discussion
In the Fig. 1 is design of fuel filter in this research. Testing is done by testing a standard machine (without installing equipment designed fuel filter) and by installing a fuel filter in the fuel line diesel engine, with variable testing in accordance with predetermined. From the test results are analyzed to obtain conclusions.
Test equipment specifications: diesel engine tester, type: water cooled 4 cycles, diesel engine. The cylinder-bore × stroke (piston displacement): 4-83 × 100 mm (2,163 cc) model: EWS.50, 7,000 rpm. Fig. 2a shows the relationship of how efficiently the fuel supplied to the engine to be used as power output (SFC), with a variety of opening the throttle valve. The greater the throttle valve opening indicates the load on the engine is too big, it will be related to how much fuel could be a power on the machine. If the SFC is low, indicating economical fuel consumption. The load can be seen opening lower at 30%, the value of SFC by using the filter larger than those not using the tools and the difference is quite large. This marks the opening of the throttle valve use more fuel. 50% on medium load and high load with openings of 60%, the use of these filters showed the value of SFC is not much different. It shows the use of the tool does not provide a significant influence on the large mass flow rate of fuel that could be a power output of the engine [6] [7] [8] . Fig. 2b shows the relationship graph between SFC (specific fuel consumption) and variations in RPM (engine rotation) at the opening throttle valve 40%. At constant throttle valve openings constant, the higher the greater the purists engine load on the engine, and a fuel consumption are increasingly load the greater the resulting engine power decreases [9] . This resulted in specific fuel consumption increases. On lap-lap low and moderate use of the filter tool to demonstrate the value-the value of SFC lower, indicating more efficient fuel use well founded difference is not too significant. But for a higher round is at 1,700 rpm rotation, use the filter tool to demonstrate the value that much more rendahsesuai SFC values above. This shows that, the use of a filter on a higher round gives pengarush quite significant and can be said to be more efficient. Fig. 3a shows the relationship between the consumption of fuel by opening the throttle valve at the 1,500 rpm engine speed with or without additional fuel filter. At 30% throttle valve opened, fuel consumption using filters or not tends to equally good. At the opening of the throttle valve 40% and 50%, the all filter also showed no significant gains in fuel consumption. Although the filters 2 and 3 did not show any significant results at 60% throttle opening valve, filter 1 shows the value of fuel consumption is the smallest in the amount of 2,512 L/hr (36% savings compared to without using filter). Fig. 3b shows the relationship between the consumption of fuel by the engine rotation speed at the throttle valve opening constant at 40%, with or without additional tools. In round 1,100, 1,300 and 1,500, three devices showed no significant change in fuel consumption. Fig. 4 shows the relationship between opacity and throttle valve, it can be seen that the opacity is decreased nearly by 40% when a fuel filter use of magnets on the fuel line for diesel engine [10] [11] [12] .
Variations in fuel consumption values obtained when 1,700 rpm spin machine. Tools 1 and 2 show the results of significant savings. Tool 2 causes the fuel consumption savings of 28%, the appliance 1 saves fuel consumption by 33%.
Seen with increased load of the throttle valve 30% to 60%, make the opacity of the use of different filters decreased when compared with unfiltered engine (standard engine). Decrease opacity ranging between 25%-60%, and the highest decrease occurred in the filter 2.
Conclusions
From the test results and analysis of data obtained can be concluded:
The best filter is the first filter that filters with a diameter of 44.5 mm coil core at high speed 1,700 rpm, and the valve opening is made constant at 40% could save fuel by 33%.
Testing is done by creating a constant speed of 1,500 rpm and the valve opening of 60% is also the best tool to save fuel filter 1 reached 36%, resulting from multiple testing, the greater the applied load and the greater the rotation of the engine occurs, significant difference between the standard engine in comparison with a diesel engine that uses a filter.
Decrease opacity ranges from 25%-60%. For each type of fuel-saving devices than the engine without filter. 
